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AF Activation function 转录激活功能域
AR androgen receptor 雄激素受体
DAPI 4,6-diamidino-2-phenylindole dihydrochloride 4,6二氨基 2苯基吲哚
DBD DNA-binding domain DNA结合结构域
Nur77 nerve growthfactor-induced gene B 神经生长因子诱导的基因 B
ER Estrogen receptor 雌激素受体
GR glucocorticoid receptor 糖皮质激素受体
LBD ligand-binding domain 配体结合区
NES nuclear export signal 出核信号
JNK c-Jun N-terminal kinase c-Jun氨基末端激酶
p38MAPK p38mitogen-activated protein kinases p38丝裂原活化蛋白激酶
Bcl-2 B-cell lymphoma-2 B淋巴细胞瘤-2基因
PARP poly ADP-ribose polymerase DNA修复酶
NF-B nuclear factor-kappa B 核因子 k B
NLS nuclear localization sequence 核定位序列
NR nuclear receptor 核受体
PBS Phosphate-buffered saline 磷酸盐缓冲液
PCR Polymerase Chain Reaction 聚合酶链式反应
RXR retinoid X receptor 视黄素 X受体
siRNA Small interference RNA 干扰小 RNA




















的。我们发现在用 JNK和 p38抑制剂抑制 JNK和 p38MAPK的表达后，Apaensin
所诱导的肿瘤细胞凋亡效应有所减弱，且用 siRNA技术抑制 Nur77的表达后也
可以削弱肿瘤细胞的凋亡。进一步研究表明，Apaensin激活的 JNK可以磷酸化
Nur77，促进 Nur77出核。尽管 Nur77的出核并不需要 p38的激活，但是 p38的
激活促进了 Nur77在线粒体上与 Bcl-2的相互作用，改变 Bcl-2的构像从抑凋亡
蛋白变成促凋亡蛋白，从而诱导肿瘤细胞发生凋亡。综上所述，我们发现了香豆






























Chapter one describes induction of Nur77-dependent apoptotic pathway by a
coumarin derivative through activation of JNK and p38MAPK. Coumarins are nature
products derived from plant, and it has a broad range of pharmacological activities
including anticancer effects. However the anticancer molecular mechanisms of this
compound remain largely unknown. In this paper, we first find that apaensin could
induce cancer cell apoptosis in which through activated JNK and p38MAPK modulate
Nur77-Bcl-2 apoptosis singal. When we use chemical inhibitors of JNK and
p38MAPK, the apoptosis induced by apaensin in cancer cells was suppressed. Also，
when we inhibited the expression of Nur77 by small interfering RNA(siRNA) , the
death effect of apaensin induced is reduced significantly. Further study indicated that,
activated JNK by apaensin could phosphorylate Nur77 and promote Nur77 transfer to
cytoplasm. Even Nur77 transfer to cytoplasm does not need activated p38, but
activated p38 promoted Nur77 interacted with Bcl-2 in mitochondria, and changed the
structure of Bcl-2, finaly induced cancer cell apoptosis. From the above, our results
suggest apaensin activated JNK and p38MAPK and induced cancer cell apoptosis
though Nur77-Bcl-2 apoptosis signal.
Chapter two describes the construction of High content screening model of
nuclear receptor modulators. Nuclear receptor is a transcription regulator regulated by
ligands which play an important role in cell growth, differentiation, split and
apoptosis. So, it is contribute to find lead compound and accelerate drug development
of develop an effective nuclear receptor modulators screening model. At present, high
throughput screening emerge in endlessly. High content screen is the further
development of HTS. This technology can make drug screening at the cell level,
opened up a new situation of drug screening. In this chapter, we preliminary explored
the drug screening model of two nuclear receptors. We merged ERα and GRα to form
a new fusion protein, under the regulation of ligands can implement nuclear transfer,
so as to realize the screening of drugs. Previous studies have found that Nur77















modulators screening model which based on its mitochondrial location. In conclusion,
we have established ERα and Nur77 high content screening model, this lay a































核受体的结构基本相同，可以分为六个部分[5](图 1) ，N端包括 A区和 B区，
该结构域的长度可变，大约由 50-500个 AA组成，配体非依赖性的转录激活结
构域(AF-1) 就位于该区。另外我们将 DNA结合区(DBD区) 称为 C区，该区结
构比较保守，包括两个锌指结构 [13]：锌指Ⅰ(C-X2-C-X13-C-X2-C) 和锌指
Ⅱ(C-X5-C-X9-X2-C) 。DNA铰链区 (D区) 结构上比较短而且不保守，位于 C






















































其它转录因子而实现的[15]。辅激活因子 P160家族 (SRC-1，2，3) 主要是通过
AF-1结构域调控 Nur77的转录激活[16]。两个高度保守的锌指结构位于 DBD区，
用来调控 Nur77和 DNA应答元件的结合。C端含有 4个结构不同但功能相关的
结构域: (l) 二聚化结构域，负责调控同源或异源核受体 LBD间的结合; (2) 配体
结合域 (ligand-binding pocket，LBP)，可以与脂溶性的小分子结合; (3) 辅调节因






既可以以单体形式结合到应答元件 NBRE(NGFI-B response element，序列为
5’-AAAGGTCA) [18]，也可以以自身形成同源二聚体或者和其它核受体以异源二
聚体的形式结合到应答元件 NurRE (Nur77 response element，序列为 5’-TGAT-
ATTTX6AAATGCCA) 。有报道，在 9-cis-RA作用下，Nur77可与 RXR以头尾
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